Role of the endothelial cytoskeleton in blood-brain-barrier permeability to protein.
The role of the cytoskeletal elements, microfilaments and microtubules in cerebral endothelial permeability to protein during steady states was investigated by studies of cerebrovascular permeability to horseradish peroxidase (HRP) in rats pretreated with cytochalasin B or colchicine, agents known to disrupt microfilaments and microtubules, respectively. In addition, the effect of colchicine pretreatment on the alterations in cerebrovascular permeability that occur in acute hypertension were studied. Rats infused with cytochalasin B showed increased cerebrovascular permeability to HRP in multifocal areas of the ipsilateral hemisphere. Most of the permeable vessels were arterioles; however, capillaries and venules also showed increased permeability. Ultrastructural studies of permeable vessels showed HRP in all layers of vessel walls and in endothelial and smooth muscle cell pinocytotic vesicles, which were increased in number. Although segments of interendothelial spaces were labeled by tracer, continuous labeling of interendothelial spaces from the luminal to the abluminal end was not seen and tight junctions were not disrupted. Normotensive rats pretreated with colchicine showed no alteration in cerebrovascular permeability to HRP. Colchicine pretreatment attenuated the permeability alterations that were observed in acutely hypertensive rats. This study demonstrates that integrity of endothelial actin filaments is important for maintenance of the blood-brain barrier to protein during steady states since increased permeability occurred in the presence of an actin disrupting agent. The microtubular network had no demonstrable role during steady states; however, disruption of the microtubular network had a protective effect and prevented the development of alterations in permeability to protein in acute hypertension.